Investigations of the specific heat of the potassium gadolinium double tungstate KGd(WO 4 ) 2 have been performed over the temperature range from 0.05 K up to 4 K in zero magnetic field. The λ -type anomaly observed at T = 0.42 K was interpreted as an indication of a second order magnetic phase transition within the Gadolinium sublattice. The critical exponent α was determined from experimental data.
Introduction
The potassium gadolinium tungstate KGd(WO 4 ) 2 (KGdW) is a representative of the family of alkaline (A) and rare earth (Re) double tungstates ARe(WO 4 ) 2 (AReW). KGdW belongs to the monoclinic system with space group C2/c; with unit cell parameters = 10 652 Å, = 10 374 Å, = 7 582 Å and β = 130 80
• [1] . This crystal is usually grown by high temperature solution method in order to * E-mail: borow@ifpan.edu.pl obtain the low temperature monoclinic phase. At present, the AReW tungstates with low-symmetric (e.g., monoclinic) crystalline structure and atomic arrangements in the form of chains or layers are intensively studied. Structural, optical and magnetic investigations of the KDyW, KHoW, KErW and RbDyW compounds have been performed previously [2] [3] [4] [5] [6] . Many of them show complicated structural phase transitions (SPT), caused by the cooperative Jahn-Teller effect (CJTE), and magnetic phase transitions. The studies of these compounds are of scientific interest because of their magnetic behavior peculiarities at ultralow temperatures [7] [8] [9] [10] . This short communication extends these studies by investigating the specific heat of potassium gadolinium double tungstate at ultra-low temperatures.
Experimental
The single crystal was grown by top seeded solution growth method by slow cooling. The solvent used was K 2 W 2 O 7 due to its low viscosity and because no foreign ions are introduced into the solution. The composition of the solution was around 11.5% solute -88.5% solvent. The seed was crystallographically oriented parallel to the direction. The average growth rate was around 0.03 g/h. The crystals obtained were without macrodefects and with a high degree of crystallinity. A more detailed description of the crystal growth method can be found in [11, 12] . Specific heat measurements were performed by means of the relaxation method by using the Physical Property Measurement System (PPMS). For the measurements within the 50 mK -4 K range, a dilution refrigerator option was applied. The uncertainty of measurement of the absolute specific heat values was estimated to be ∼ 2%. The specific heat was measured with temperature steps of 0.02 K over a low temperature range around the magnetic phase transition.
Specific heat of the KGdW crystal
The present paper is the continuation of the KGdW studies in Ref. [13] . Fig. 1 presents the results of specific heat, C (T ), measurements of the KGdW crystal over the temperature range of 0.05-4 K in zero magnetic field. The Schottky-type anomaly contribution to the specific heat was calculated by using the equation:
in which ∆ are 0.0067, 0.542 and 1.197 cm −1 [13] . Fig. 1 shows both the measured total specific heat (squares) and the extracted Schottky-type contribution (dashed line). The solid line in Fig. 1 presents the difference between the experimental data and the Schottky contribution. For the KGd(WO 4 ) 2 crystal the temperature dependence of the specific heat, C (T ), has a maximum at T N = 0.42 K. This anomaly is probably related to the magnetic phase transition. It should be noted that the C (T ) anomaly has a nonsymmetrical λ-type shape. Important features determining the character of the magnetic phase transition are thermal hysteresis and critical exponents. No thermal hysteresis was observed in the vicinity of the phase transition. The critical exponents can be determined from the temperature dependence of the specific heat in the critical region. It is well known that, for the second order phase transition, the critical behaviour of the specific heat above and below T N is characterized by the critical α and α exponents as follows:
where R is the molar gas constant. (Fig. 1) are equal to the α and α critical exponents. They were found to be equal to α ≈ 0 103 ± 0 018 (T < T N ) and α ∼ 0 116 ± 0 007 (T > T N ). Similar behaviour of the specific heat was observed for other double tungstates, for example: at 0.6 K for KDyW [14] , at 0.82 K for RbDyW [8] [9] [10] [11] [12] [13] [14] [15] and at 0.48 K for KErW [4] . The magnetic nature of the phase transition occurring at 0.42 K (for KGdW; this paper) will be verified by planned measurements of the magnetization at ultralow temperatures.
